Fractures of the ankle are common. Burwell and Charnley 1 showed that anatomical reduction and satisfactory fixation led to a rapid return of function. Several studies have indicate that internal fixation of displaced fractures of the ankle gives better results than conservative treatment. [2] [3] [4] [5] [6] [7] [8] [9] Thus, over the last 30 years, there has been an increasing trend towards operative intervention. 10 In the older patient, however, there is concern about poor fixation, poor bone quality and compromised wound healing, which has led some authors to conclude that operative fixation carries an unacceptable risk of complications, especially in women. 11, 12 Previous studies have been difficult to interpret since the surgeon often selects the method of treatment on an individual basis. Fractures of the ankle are heterogeneous and most studies have been retrospective and non-randomised. 13 Of those which have been prospective and randomised, the follow-up has been either inadequate 6 or too short. 14 We therefore designed a prospective, randomised study specifically to examine the results of operative versus nonoperative treatment of displaced fractures of the ankle in patients aged 55 years and over. 
Patients and Methods
Between January 1995 and February 1997, 329 patients, aged from 6 to 98 years, presented to Leicester Royal Infirmary with a displaced fracture of the ankle. All those aged 55 years or over and requiring operative treatment were entered into the trial. Exclusion criteria included the fracture being irreducible by closed manipulation, preexisting ipsilateral or contralateral ankle pathology, a pathological fracture (e.g. a stress fracture), or an intraarticular fracture (e.g. a pilon fracture), inability to attend for follow-up or inability to follow the postoperative regime. All patients who met the inclusion criteria underwent closed reduction under general anaesthesia. Those achieving satisfactory reduction according to our criteria (Table I) were entered into the study (Fig. 1) .
The study group comprised 47 patients from which four were excluded: closed reduction was not thought to be acceptable in three and in one fracture blisters precluded operative intervention. Of the 43 patients remaining, seven were not formally assessed at review, one patient had died and six were unable or unwilling to attend. However, basic data had been collected for this group and satisfactory assessment had been maintained up until the time of the lapse in follow-up. The remaining 36 patients were assessed at a mean follow-up of 27 months (15 to 42). Of the total of 43, 22 patients had been randomised by computer-generated random numbers in theatre to receive open reduction and internal fixation (ORIF), and 21 treatment by plaster cast (closed). There were no significant differences between the groups except that there were more smokers in the closed group (Table II) .
The fractures were classified using the AO classification system, 15 and by the number of malleoli involved. The initial talar displacement and degree of comminution were also documented (Table III) . There were no significant differences between the groups. There was one compound fracture (Gustilo and Anderson grade I) in the ORIF group which was debrided and closed primarily without complication. ORIF was performed by registrars, senior registrars and consultants using standard AO implants and techniques according to the AO/ASIF manual. 15 All patients received antibiotic prophylaxis. A below-knee cast was retained for six weeks. The leg was elevated for 48 hours after which protected weight-bearing was allowed. At two weeks the Less than 25% of the anteroposterior length of the tibial articular surface, as seen on the lateral radiograph, included in the posterior fracture fragment, or less than 2 mm of displacement of a posterior fragment that includes more than 25% of the anteroposterior length of the articular surface cast was changed, the wound inspected and the sutures removed. Full weight-bearing commenced under the supervision of a physiotherapist on removal of the cast. Closed treatment was by the application of a moulded below-knee plaster cast with radiographs taken immediately to ensure that there was no loss of reduction. The limb was elevated for 48 hours after manipulation and casting, after which protected weight-bearing was allowed for six weeks. The plaster cast was inspected weekly for the first three weeks and standard radiographs were obtained. At six weeks the cast was removed and full weight-bearing commenced under the supervision of a physiotherapist. Any loss of reduction during the first three weeks was considered to be a failure of conservative management and further treatment was carried out at the discretion of the supervising consultant. These patients were excluded from the conservatively-treated group and analysed separately.
All patients were assessed clinically and radiographically by the same observer (NKM) at review in order to minimise interobserver error. The clinical assessment was made and scored according to the system of Olerud and Molander. 16 This assesses pain (25 points), function (55 points) and swelling and stiffness (20 points). A visual analogue scale was used to assess pain. Swelling of the ankle was quantified by measuring the ankle girth, 1cm proximal to the tip of the lateral malleolus, and compared with the normal side. The range of plantar flexion and dorsiflexion was measured with the patient seated and the knee extended, using a goniometer. The difference between the injured and the uninjured side was recorded. Other factors assessed included varus/valgus instability, anteroposterior instability, tenderness of the scar, prominence of metalwork, wound complications, walking distance and subjective patient satisfaction.
The radiological outcome was judged by using standard AP, lateral and mortise views of the ankle taken after reduction, during follow-up and at yearly intervals thereafter. An assessment was made of the degree of reduction according to our criteria (Table I) , bony union and malunion, talar tilt, and degenerative joint changes using the criteria of Magnusson. 17 Continuous data were analysed using Student's t-test, and categorical data by the chisquared and the Mann-Whitney U tests. A p value < 0.05 was considered to be significant.
Results
Inpatient stay. The patients in the closed group stayed in hospital for a mean of 2.6 days (SD 1.5) compared with 6.7 days (SD 3.2) for the ORIF group (p = 0.01). At a mean follow-up of 27 months (15 to 42), 19 of the 22 in the ORIF group and 17 of 21 in the closed group were reviewed. Of the 17 patients in the closed group, 13 had no loss of reduction of the fracture, and 12 of these were reviewed (Table IV) . Accuracy of the reduction. At initial manipulative reduction, fractures were reduced anatomically in 19 of 22 cases in the ORIF group (86%). In the closed group only 12 of 21 were reduced anatomically (57%), giving a significant difference (p = 0.03).
There was some loss of reduction in eight patients in the closed group but none in the ORIF group during the first three weeks (p = 0.003): three fractures moved in week 1, three in week 2 and two in week 3. These eight cases were excluded from the closed treatment group and analysed separately. Although both groups were allowed to bear partial weight, only 12 of 22 (55%) in the ORIF group and five of 21 (24%) in the closed group did so. The rest remained non-weight-bearing for the duration of six weeks.
The mean age of the eight patients who lost reduction was 77 years (60 to 79). No significant difference was found between the patients in whom the fracture slipped and those in whom it did not, in terms of age, male-tofemale ratio, talar displacement at injury or type of fracture. More patients were taking some form of corticosteroid medication in this group, but the numbers did not reach significance (p = 0.091).
Complications. There were no intraoperative complications in the closed group. In the ORIF group one patient had a surgical wound that could not be closed over the medial malleolus. This was allowed to heal by secondary intention, without complication. Internal fixation was achieved using a variety of techniques including semitubular plates, lag screws, Rush pins and Kirschner wires. Poor bone quality was noted in five patients, but satisfactory stable fixation was always achieved. In the closed treatment group no loss of reduction was seen immediately after the application of a moulded below-knee cast.
One superficial infection occurred in the ORIF group, and was successfully treated with antibiotics. There were no cases of infection in the closed group, but one patient developed a superficial skin ulcer over the medial malleolus which healed satisfactorily.
Two patients developed complex regional pain syndrome (CRPS) type-I in the ORIF group. This was treated by early aggressive physiotherapy and resolved within three months. Clinical and functional results. At review the ORIF group had a significantly higher Olerud and Molander 16 score than the closed group (Table IV) . Analysis of the individual factors of the score showed that there were significantly better results in the ORIF group in relation to ankle swelling, and the ability to climb stairs and to run or jump. One patient in the ORIF group illustrated this by being able to resume her normal activity of jogging, attending keep-fit classes regularly, and playing golf. There was no significant difference in the visual analogue scores between the groups. The closed group had a greater loss of range of movement of the ankle compared with the normal side (p = 0.044). This correlated with the increased stiffness of the ankle seen in the closed group. Further surgery. No case of infection was seen in either group. Of the 19 patients in the ORIF group, three have had their internal fixation removed. In 13, the metal was palpable but non-tender and caused no discomfort. In two cases, it was not palpable, and one patient is awaiting removal for discomfort. Two patients complained of tenderness of the scar: one of these also complained of back pain and sciatica on the same side, and the other is awaiting removal of the internal fixation. Radiological results. Malunion of the fracture was seen in two patients in the closed group. One had malunion of a fracture of the lateral malleolus and complained of persistent pain in the ankle which limited her mobility. Her Olerud and Molander 16 score was 30 and she was not satisfied with her treatment. One had a malunion of fractures of the medial malleolus but had no pain or functional disability. Two patients had nonunion of the medial malleolus, but neither had symptoms or functional disability. A significant difference in the outcome score was found between the degrees of talar tilt and the talar shift. The mean outcome score was 48 (20 to 75) in five patients with talar tilt (mean 7°; 2° to 10°) compared with 75 (30 to 100) in those without. This finding was significant (p = 0.032) and confirms previous findings that talar tilt correlates with long-term functional outcome. 18 Subjective satisfaction with the outcome was expressed by ten in the closed group (83%) and 15 in the ORIF group (79%). There was no significant difference between the groups.
Discussion
During the last 50 years, the prevalence and severity of fractures of the ankle have increased in older individuals. 19 The best management of these cases is still uncertain. Osteoporosis and age have often been cited as reasons to avoid internal fixation, especially in older female patients. 11, 12 By contrast, other studies have reported favourable results with internal fixation in this group. 7, 8, 13 We have observed a higher rate of complications with closed treatment than with ORIF. Anatomical congruity of the ankle was difficult to achieve and maintain by closed treatment, with 38% of patients losing reduction and needing further surgery. Previous studies have shown that the rate of remanipulation varies from 9% to 50%, 3, 7, 8, 11, 14, 20 and a further manipulation is required in 18% to 24%. 7, 8 By contrast, nearly all patients treated by open reduction and internal fixation had an anatomical reduction and stable fixation, even in those whose bone quality was noted to be poor at surgery. This confirms previous reports. 7, 8 No patient with internal fixation lost their reduction in our study, although previous studies have reported an incidence of 4% to 13%. 12, 20 The risk of complications after internal fixation is low, but higher than with closed treatment. Most of the complications which we observed were minor, resolving completely within three months, with no late complications. The metal implant was removed from three patients and in one is awaiting removal. Previous studies report a rate of removal of between 7% and 36%. 1, 7, 8, 11 The increased risk of complication after internal fixation has to be balanced against the risk of further surgery being required in those cases treated by closed methods which fail. We observed significantly better results in the ORIF group than in the closed group. The former had better function, less swelling and a greater range of movement of the ankle. The small number of patients in our study makes it necessary to be cautious about attributing statistical significance to the differences observed, because of the possibility of a type-II statistical error. We have, however, been appropriately careful in analysing our results. We recommend treating displaced ankle fractures in patients over the age of 55 years by open reduction and internal fixation.
